The model of local electron pairs and itinerant fermions coupled via charge exchange mechanism, which mutually induces superconductivity in both subsystems is studied for anisotropic pairing symmetry. The phase diagram is presented and the phase fluctuations effects are analyzed within the Kosterlitz-Thouless scenario.
A mixture of interacting charged bosons (bound electron pairs) and electrons can show features which are intermediate between those of local pair (LP) superconductors and those of classical BCS systems. Such a two component model is of relevance for high temperature superconductors [1] [2] [3] [4] . In this paper we study a generalization of the model to the case of anisotropic pairing of extended s-wave or d-wave type, which is defined by the following Hamiltonian
ǫ k refers to the energy band of the c-electrons, ∆ 0 measures the relative position of the LP level with respect to the bottom of the c-electron band. µ is the chemical potential which ensures that the total number of particles in the system is constant, i.e. n =
J ij is the pair hopping integral.
denotes the singlet pair creation operator of c-electrons and I is the coupling constant. The operators for local pairs (hard-core charged bosons) b † i , b i obey the Pauli commutation rules:
We assume that the coupling between the two subsystems is via the center of mass momenta q of the Cooper pair B † q and the hard-core boson b q . The pairing symmetry, on a 2D square lattice, is determined by the form of φ k , which is 1 for the on-site pairing, φ k = γ k = cos(k x a) + cos(k y a) for the extended s-wave (s * ) and φ k = η k = cos(k x a) − cos(k y a) for the d x 2 −y 2 -wave pairing. In general, one can consider a decomposition
, with suitable coupling constants for different symmetry channels. Our analysis is based on the BCS-Mean-Field Approximation (MFA) and the KosterlitzThouless (KT) theory for 2D superfluid. We do not consider here the direct bosonic hopping J ij . The superconducting state is characterized by two order parameters:
which satisfy the set of equations:
where the quasiparticle energy is given by
with the next nearest neighbour (nnn) hopping parameter t 2 , ǫ b = minǫ k . It should be noted that the energy gap in a wide band is due to Bose condensate (< b > = 0) and well defined Bogolyubov quasiparticles exist in the superconducting phase. The superfluid density, derived within the BCS scheme, is given by ρ
, where f (E k ) is the FermiDirac distribution function and α = x, y, z. In the local limit one has λ −2 = (16πe 2 / 2 c 2 )ρ s , where λ is the London penetration. Finally, the effect of phase fluctuations on the critical temperatures is evaluated within the KT theory, i.e., from the relation for the universal jump of the superfluid stiffness ρ s at
We have performed an extended analysis of the phase diagrams and superfluid properties of the model (1) for different pairing symmetries [5] . The generic phase diagram (for d-wave symmetry) plotted as a function of the position of LP level ∆ 0 is shown in Fig.1 . A sharp drop in the superfluid stiffness (and in the KT transition temperature) occurs when the bosonic level reaches the bottom of the c-electron band and the system approaches the LP limit. In the opposite, BCS like limit, T c approaches asymptotically the MF transition temperature, with narrow fluctuation regime. Between the KT and MFA temperatures the phase fluctuation effects are important. In this regime a pseudogap in c-electron spectrum will develop and the normal state of LP and itinerant fermions can exhibit non-Fermi liquid properties [3] . With varying n but for fixed ∆ 0 , it appears that the mechanism of induced superconductivity in the mixed regime of coexisting LP and electrons is not very sensitive to the pairing symmetry, i.e. n c is nearly constant, but n b (LP level occupation) increases with total n. The chemical potential in the superconducting phase is practically pinned around ∆ 0 . The superfluid density exhibits linear in T behavior (at low T) for d x 2 −y 2 -wave pairing due to the existence of nodal quasiparticles. For the same pairing symmetry, we have also found that the scaled stiffness ρ s (T )/ρ s (0) vs T /T c shows only a weak dependence on the total density n. The d-wave pairing is favored for higher concentration of c electrons, while the extended s-wave can be realized for lower n c (for the nn hopping). The nnn hopping t 2 can substantially enhance T c for d-wave symmetry. Finally, within the KT scenario, the Uemura-type plots have been obtained for s * and d-wave symmetry and an example is shown in Fig.2 . A linear scaling of T c (KT) with ρ s (0) is a result of separation of the energy scales for the pairing and phase coherence, which occurs in the presence of LP. 
